Searching PAJ r 



1/2 s<— v 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2001-291512 
(43)Date of publication of application : 19.10.2001 



(51)Int.CI. 


-- 


- - • 
H01M 4/38 
H01M 4/02 

H01M 4/62 

un 1 u i n /a n 
nUlm IU/4U 


....... . 


(21)Application number 


: 2000-103039 


(71)Applicant 


: MATSUSHITA ELECTRIC IND CO LTD 


(22)Date of filing : 


05.04.2000 


(72)Inventor : 


NITTA YOSHIAKI 








MIFUJI YASUHIKO 








SATO TOSHITADA 








OKAMURA KAZUHIRO 








SHIMAMURA HARUNARI 



(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte 
secondary battery which has a high capacity with a little irreversible 
capacity and a small reduction in the discharge capacity by cycles. 
SOLUTION: This battery has a negative electrode which uses a material 
wherein' composite particle in which whole or a part of the periphery of 
nuclear particles consisting of a solid phase A is coated with a solid 
phase B, and the solid phase A contains at least one kind of silicon, tin 
and zinc as a constituent element, and the solid phase B is a solid 
solution or an intermetallic compound of either one of silicon, tin or zinc 
which are the constituent elements of the solid phase A and at least one 
kind of elements selected from among a group consisting of a group 2 
element, a transition element, a group 12 element, a group 13 and a 
group 14 element except carbon in the periodic table, and at least either 
of the solid phase A or the solid phase B is amorphous substance. 
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[WWSHl] -fe^U-*, *J<tCKy^-5 

OSKDilSifcB- §P£> B*BBCC<fcoT*ft«Lfclg 
fe— «*«fiS5c*i l/'T**, SufaBfflBraHJffiBtBA 

©•dear*** -rat ffiiso^rn^i, it 

[0 0 0 1 ] 
[0 002] 

[^3fc£>13tfl5] «l&<*ilfl«&, M^SSO 20 
fc»KBfigttBE#W<. 

[0 00 3] 3*& y^->A*MK:»toSft«5*»tL/ 

*\ y^^A^*>*«w-ttHjr*4«3R*m*«ffl 
*flai^a^ ««sic»«**«:y*->A-r*>*s» 40 

*W©-ot* 5Si&©ffl»§»* 3 7 2mAh/gt 

y **a^##<d«i&«*© 1 o%m&t'J>n 
[0004] tec, y^^Ar.^«?ife<Dies*ft*ia 

9 7 8 O-Sf &ffi) . a«&W^6tt4#Wft^«©a-fb1» 50 



(»HPF7 - 2 4 0 2 0 1 -9£#R) , - * *M£Wfa 
(«fR!¥8 - 1 5 3 5 1 7-9) , v>#>ii{b*& (WH 
¥8 - 1 5 3 5 3 890, 4BiS67E3RSO*P i S b<7)4> 

jg#CaF 2 SL ZnSl, AlLiSiKD^W 
a>6tt4ttt4 (#H¥9 - 6 3 6 5 1 -9<&$B) , SiX 
BSniF eXBN i i©^fe»» (*SB3¥ 10-16 
28 23-923R), Si, Sn, Z n*<D4>JtC< 
o*£te&|»HHfc^» («fHPF 10-223221 -9£ 
«D , M c1 -k 3 S i x (M=N i , F e, Co, Mn) 

0-2 9 4 1 1 2#&«) , MS i, (M= 
Ni, Fe. Co, Mn) «H?1 0-3 02 77 0 
-9£$6) , Si, Sn^<DtB£, Si, S nmzmfSJc 

frtt&tm <WW¥ 1 1 -8 6 85 3#^«) 
*ff4iT*Ci*sj|*Sn-Cl»*. EP0 88 3 

1 9 9#£ttfcttB*BA<fcB*BB£*6ti:9. HfflAtt 

wx&zmiznmmztrzcttez&mmztix^ 

[0 00 5] ±K©J:5&«*tm<fcD 
[0 00 6] «fHPF7 - 2 4 0 2 0 1 #{C^3*i/c»# 

g, i o ovj 2>\>m<Dn#&gmfr*>. y^^A^Kfi 

[0 00 7] S/c, ^53^9-6 36 5 1#^$RCC^S 

titewm. ^(ommmtttmucL i -Pb^e 

Mg, Sn«:*5C^fcjKl2 01M ^;l/»CC«tZJ»!S*0 
7 0%SatC«ii>L/n»S. S i 'PS n&^temcDttn 

[0 0 0 8 ] ttc, ftfflW- 1 0 -2 2 3 2 2 1 -9^fBr 
«. Si, Sn**dtf^)WW{t^»*ffilS»X«^a 

^ u , i o o -y- >f ^ ^ s r <ds»*h#*« 7 o % tubs; 
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[0009] cn&ccstf or. mmw- 11-86853 

§fi$^EP 0 8 8 3 1 9 9#^*R{C*S*lfc***4W, 
6ft£fB£N i S i ^MgjSnf^itllfO^ 

[0010] 

H**r3"£. #Pi3¥l 1-8 68 5 3-^&fB*c 10 

IBKSnri^^^ CC. Mg, S i -S imffiftMZti) 

mfimgmtczt? 1 5 %r * d > 

£Rc4ol>T4>, EPO 8 8 3 1 9 9 #&«fc:fet8 3 *VC 
^5J:5CC. 1 0-2 0%SKOD^pJi5^fi«:WT4o 

tern ^ intc * ^ ao— »3W=i 636xoa*rftS*cc« 
ttffiSF-ccD Pitt v >#tmi ta ©ts* t u 

(DttfflftW&MlCtt?' 5^j£§S<Dtb^<£>/h2 30 
[0012] 

otfflUci^Kt, tWaE« A XX, 
BBI5iBHtBAcr>*RS7aRr*4^>r». XX, ^ISO 

ft < 4 4>B?ia@taA * fc«iiwaffl«B©c»m***«*» 

8HH » KT © J: 9 CC # A r l > £ o 

[0013] Wfflr*SWHO^iS!S*<DI5Sa««^ 
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a u r <D*-feaK>KB8w Kfc n * c t cc ± 0 w ft 

& e c©cfc5ftffi14iM hcDSMWMfi:{t4*^tc}fli± 
r * n«*nii© * *? ^mn^<oT<^mnmsM t ft 

£ «J ^ ^ A <D P X **/NE&C±«> 4 C 4 3&*nJfig&C ft 4 o 
[0014] ^«>*— ffifeft-T-tJ'-f 

»ffl{bfe b < ttflKESR £©SP#ftftr -f x*-y-{b* 

[0015] 

[§ZW<DmM<D&m] HtBA^ft*©^ 
<D£ffiX tt-SP£S*B B it J: ^ TML/cS^* . 

©4>ft< t«>— ***a»4r*fc©r**. 

[0016]^, HtHA«, *"-<3R. XX, E4S©4>tt 
< 4fc— 8*«RjOT*iLT**. B*BBl*B*BA<E>* 

j^jr-c***--**. xx, maom-rtifrt. mmm 
comnmvzmTm. m^ytm, 12m. 1 3^^, 

ft< 4 4>-a<D7c^4(D@ig», *te«*)WH<b^«i* 
6ft4o m^i, Affl-B«©«*^to*3W. Sn-M 
gjSn, Sn-FeSnzv Sn-MoSn,, Sn- 

(Zn.Sn) B«f* % Sn - (Cd.Sn) S 
n - ( I n , S n ) H^i*. Sn - (Pb.Sn) @?g 
f*. Sn - (Ti.Sn) SSft. Sn - (Fe.Sn) 
B«*k Sn - (Cu.Sn) S i -Mg,S 

i , Si-CoSi,, Si-NiSi,, Si - (Z 
n , S i ) Si- (Ti, Si) mi&#, S i 

- (Al, S i ) mm». Si" (Sn.Si)ig 
flc, Zn-Mg,Zn„, Zn-VZn 16 , Zn- (C 
u ,Zn) @?§i*> Zn - (A 1 ,Zn) Zn- 

(Cd.Zn) Bttfc Zn - (Ge.Zn) B«f». r 

[0 0 17] «KRmSMR&aCuKa 
»*»^*:XI«B»rtt-C2e«-C2 0 - -4 0° (CIRjA 

^<O*flBH3&S0. 6° «±r*4Ci*4a*Ul^ CO 

«, «^tt-w>Affi, BtBoc^-rn/p— *©^*sk 

[ 0 0 1 8 ] C ©*ft»ffltt* JtofllSSK: cfc 0 , 'J ^ 
A 4 btB* * y ^ -5 A#A*B«rtfi»/J^b* ^> 
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B^Kfcti. »»ttttffitt1J"-f KWRSft*!B<. 
[0019] *miXl*C<DJ:5l3:m&&<< h(DMtl{t 

^fifeTc^^ cfc s-spf* -f * y wt*un*. ^cittt 
*r*awbamt«flw*i i/TWO Ahsc <t&c u 

*>*««Mb*W*>^wa!Wcc»A ■ ttHTT?*S 
& shrkoxb «c&# L/ x s n/c fe £> r * & . 

[0 0 2 2] *fWTffll»6ft*fi«smtt. ±i2^A 30 
[0 02 3 ] #ftKa^tt-W>«J6*ffiO— «*id5^ 

&o «WbT**RBro«Att J Pt*H*#*>b<Hc 
<>iai*fiar!ftAftffi-ric<bcc<to. »*ia>b****> 40 

L/ < tt£«mfb^©«tt*»& C4#t*S. 
[0 024] ±B2ftttt, jflMoftfeffBficJ: 9 * B 
« A * 6 5«OJBB <£>±ffl $ fc tt— »CC BfB B * WtH 

i**"C*4. i/c «B<0*ffi«±E©*fl6K:B 

i»fbr4C4*JBBr*<3, & B a s*i^^<^ci 
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[0 0 2 5 ] ttc. ±BilWtt**^*©«ate&tt 
(D^iJ^iE^^o BtBA*>6tt*»*<D3IBK: % SfBBcD 
««^*6BffiA©^7»*l»l»fc7C**60:SB 

& e c©*^CCj:OBtBAitJ©7C**M*»bfcB6ca 
ftfcUT k KriBBWBWBOaiRi-rifcOt?**. ±IB 

[0 0 2 6] ^CT, C9UT«6tlA:1R^tt^«3 6 
CC#fiKfb3l*Sfc«>* ^>f>f^>y*^(^ y 

a^r^a^ic itc j:^r fc±ta<D*a«{ba-&tt J F- 

[0 02 7 ] *»l8tCffll*6ti4«i«ffli»*ffJtt. 

Gmmmxbtiiiwx wju* 55«uws (* 

tit^*tl/t 1-5 otl%W^ I < , #&ci- 
[0 02 8] *«WCCfflC»6n*ft«ffl**HW4 It 

MunnHtn. mmim®ti§<Di,>?tix$>^xt>j: 

(PTFE) , #y ^ ^fb^y^v (PVDF) t X 

-^+t7WP7'Db'U>^i^(* (FEP) , -r h 
fJ^I^It (PFA) , v >ftfc:'^ y -r> — ^^-^-7 

*oifU>*I&* (ETFEWJIi) , #y*nnh 
|J7J^Dxfb> (PCTFE) . 7 y^b^y^V 
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7Wox^l/>Si^ft(ECTFE), ?Wbb*x 
^u>i*fi^ffc, 7 Mbexyf^-^-^w-cM ^ 
x^u>-r^»; fcttffiff Btt£f £> ( N a 

♦ ) y^**^^ x*u>-y**yA«*«^tt* 

tett«TE*MSM> (Na*) ^*>5&tf*. x^U>-7 
^ »; *^ft*£f** fc««fTE«f40 (Na*) A 10 
*>?g«<*> x*u:/-^**y^tt^*^2«^f** 
tctemmVm<D (Na*) -f*>SR*M*«r*W**^ 

**u>:/$rt/x>=fA % spy? *fbfc?xy^> % x^ 
u > - r * y ;v»ft*£f* * fcttfilBtmo ( N a * ) 
-Y*>3R8M*, x^u>-y*^yjUKft*-&ft*fc» 
BWBtm© (Na + ) x*u>-r*y 

x^ix>»y5r^yjm^^;i/ftfi^<**fc« 20 

WEtf**© (Na + ) ^*>3!*ttTN6*. 
[0 029 ] *«9!CCffll^tl«ftflSffl«*»i 

tt»&£*s»*m. ch6©tm®^ffi*ttMborfl§ 
[0 030] *»!8ccfflir^n4jE«tm«:w. y*$ 

Li, CoO, , Li, N iO, % . L i. MnO, , L 
i x Co v Nii. r O l4 Li, Co v M,. ¥ O t , Li, 
Nii. r M v O l4 Li, Mn 2 0 4 . Li, Mn 2 _ v M v 
0« (M = Na, Mg, Sc, Y, Mru Fe, Co, 40 
Ni, Clu Zik AK Cr. Pb, Sb, BOH 
^J>tt< ifc— S), (CCtx = 0-l. 2, y = 0 — 
0. 9, z = 2. 0-2. 3) #*tfe>*i£. CCt, 

fi-^Lrfflt^cifc Piter* lEffiffi^K*^^ 50 



KRJ 2001-291512 
8 

J«ftStt. «f(C«JEWS titter, l-3 0/imr*€> 

[0 0 3 1 ] *»B^-c(£fl3SnSIEffiffl««S«J«> JBl> 
*jE«W©**Wt«fl[«:*$i»r. ftWMb*iBC3fc 

IS (»>frttJlttB«:£) . AlilBft*0^7T-/ h 

-*a*0^»*s, subSEts* **>«*y$Att 

<t*©ai«tt^*;&HS. BMb^*>tti*©»«ttA« 
£ *$MftXtt C ft 6 <DS^«J itt^^^Ci 

3&«rt*. ctie>©2»«SPJ©tt*>r, AJSHtfl. r-fe* 

m£3tittl>#. JEfflttmcZtLX 1 ~5 011 o /oW 
£L<> 4S«C1 -3 0 tA». * ^ 

77 7 >f hru, 2^1 5S*%**#0C»*IA». 
[0 032] *IWiK;fflC»6tl*jE«ffllS»ai It 
tt. JHWaMHMW. (KWMbfSIHiOl^ti-Ci^rfeJ: 

(PTFE) , 3j«y ? ^{btf-y ^> (PVDF) , x 
^u>:/£>>x>rfA, rF77Jl/^Px^u>-^ 
tf7il/^nxf L/>ftl^ft f* h^^;l/^ux^lx> 
-^f7Wa7'Dt , U>«l^t (FEP)/f F 
77;WPxfu>-^7i^a7^Ji/^^- 
f^i^ft(PFA) , y ^{btrx';f r > — s+^y 
WD^at'u^i^ft, 7-wtfc^ , ;7 r >-^oo 

h U 7J^PX?b>Sl^ x^u>-f h77;l/ 
*DXfU>^ft (ETFE*Bt) , spy^ncih 
ij7;^PXfU> (PCTFE) , 7'Wktxtjf> 
-^>^7;i/tP^at*i/>*l^ 7*Dfu>-f 
F77Ji/tPx^i/>*l^ 4 x^u>-^nnh>; 

7Jl/tPxfl/>*l^(* (ECTFE) . 7v\\M~ 
y ^V-^+lf 7^tP7'Pb , l/>-f h 77WPX 

^u>**^», ^ ^^fbt'xtj^>-ys-^ji,^n^^ 
^l/t'x^x-r^-T* h77^axf I/>^I^($, 
x^U>-T^y 4 ttHJBEtm© ( N a 

•> At^^mw. x^u>-^^^y^ffi*s^fts 

/c^mflBtt^cD (Na*) -Y*>5E«tt. x^U>-7 
^y;l/M^^^**^**A:»lusBt**4© (Na + ) >f 
^>^}g», x^U>-^#?y;b®M*^S^<** 
fc«HiHB«*4© (Na f ) -<*>?R«tt*^Cf€>*^r 

y^^fbtr^-y^ (pvdf) , ^yrh77Wa 

x^U> (PTFE.) r*S. 
[0 0 3 3 ] *^CCfflli6tiSiEffifflaia<*<t Or 
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its m^zjEmm%<D^mmmcte\,>xit^itz& 

-So J*#tt* *ft«:KSSfttcl»rt*. 1-5 0 0 umCDt 

5-, aim* -f*>eaw*. ffi*««swacx*(DfB© 
x, ^tt2®iiitw&i>6ti&. 7 ^-©*»hk* 20 

[0 03 6] *«!8«:fflc»6n*#*«IB»*. ^ 

#*»(8iUtB. x*U>#-**- h 

(EC) , rttl/>*-#*- h (PC) . ^^U> 

h (BC) k trxU>;fr-#*- F (VC) 30 
hffl, 5>-rf h (D 

MC) , 5Jx*^*-#*-F (DEC) , x=f;l^=T 

(EMC) , ^DfW-W-h 
(DPC) HB. 4m**Jk » 

9F<Dr-^*F>S, 1. 2-Wh^>i^> (DM 
E) , 1. 2-^xF^>x^> (DEE) , xF^V 

isJf-JlXfrfr-^is F. 1, 3-y**V 

iF t 5/**V7>» 7-fe hx h yji/, ^Db^h'J 
^ha^^> ( xm^^U, >i£ h'Jx 

iU*5>, y^;ux;u^^>, 1, 3 -e^y 2 - 

x^jux-f-;u, 1, 3 - :/a^>U-Ju h 
> % 7xv-;k ^;i/XJl/**^ K. N-^^^t* 50 
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[0037] cti6©*fflK«ciiHK-r*y*«>Attiiy"c 

tt. 0R«L iCIO, , L i BF, , LiPF, , L 
i A 1 C 1 4, LiSbF 6> LiSCN, LiCK L 
iCF, S0 3 , LiCF, CO, , Li (CF 3 S 
O t ) 1% LiAsF 5 . LiN (CF J SO I ) I , Li 
B 10 C l lt , Wmmt&X'tf>WtV**As LiC 
K LiBr, Li K ^PP#7> V A, x 

[003 8] *»I8CC*JW S^CC»* 

x^u>#-#*-F£x*;i/^*;l>#~<K*- h 
*4>tt JM<!:UtLiPF s ?:a» 

4*»*tt. Wcwestittl***. 0. 
2-2mol/l«*lK 0. 5-1. 5m 

o 1/1 inciJ&UDJfJ 

[0039] atc % mMmomc'X<Dm%:m&mmMb 
museums*, mfcnmwtvxte. mwm&m 

L i ©S<fc», ^ay>ft» 4 M«M*tti^J:< 
*06*rCl>£. &*PTfc. Li, S i 0 4 . L i 4 Si 
0 4 -L i I - L i OH, xL i 3 P0 4 -(l-x)Li 
4 S i 0 4 . Li 2 SiS, h Li 3 PO. -Li,S- 

s i s 2 , iMby>{t^»tt^w»-c*4. *rttiitt 

^'Jxfl/>X^^ F, #y t^x;l/T^3— ^l/, 

[0 04 0] ^^c, SWBSa^^MftW^tt**^ 5 

So WAtf. MJx^;l/7tX77>fh, h'Jx^/- 
jl/7$>, ISttx-r*;U, x^U>^T^ n-^v 

A a , ^*u-y>Bth yr 5 f. xfdo 

^5^>x-f-^s. aE»7>^'jA 

[0 04 1] *JM8CCfflC*6n4-fe^'U-*4Urtt, 
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i/- h cfc 0 IfeBI U/ciEftSM*4- tiffin. jgHSWitifi 
L,&l>fiffl-C*-5C tAmt L/< . 0J;Ui, 0. 01- 

flSWtClS, 10~3 0 0(im*iffll^^. £?L 
*». *^^*>©»iltt<fc*m>ieKl6D , rilue 10 
— <KW(C(*3 0~8 0%t:^^Cti}mtV 

[0042] *fc> sKyv-tmtc. mmtz<D-?m<<c 

#*«IB**«*l«l#'*" S 6tt S ^?Lt$©-te 

£®fciR«}#r#&fc©T*ft«:j:i,>#i. fticy Hbfc*- 

[0 043] ^©Jfctttia >§9. >§S. f- h 
32. fIJfSL RiiiS. fiWSt ftS. i^a«l*fKM 

c >£;*s© *>©& £'^-rntc & mm-v * s . 

[0044] ifc, IS 

e«bz*t*. mas«t^. /w^b f**b«w*k: 

[0 045] 30 
[ mm 3 WT. «feW«: «fc D *H93 « $ (=, (c» 0 < IS 

^©-ctt&K 

[0046] <ft«*m©*B&#ffi) i ) k*** 
«rfflt»fcft«m (**I4AM**4V) ©HtBA<tB*B 

b©)&# (##7gjr. smmt-sm. m®m . imm 
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[0 047 ] fi^*4**Ji^S&7G^»**fc«:7' 
p-^t, (« l ) «cs*r J6IK«k:»a 0 . 

(SU) KitMMtMl/, n-x> 

/t»^Rpa^b^!gj©H*Bi^as «fc o i o-c~5 o-cms. 

fc. c©*Mafflfi*«fisK-* 5 ^SS^CCftjitfclft. 
1 5G*»*>4J;^{cMtt j e-i»©@ie^ i &3 7 0 0 r p 
mtCi85£U 1S1 5mmOXf >UX#-Jl-5fflt,>, 
3 0^X«2ffi5FH^*-*;u^7^>'r-f >?&9mL 
tc 0 ZO'ikU-VftWc? SCt(C«fc045M m«T©*4^- 
(cUfcM*4A 1~W^V 1 (y^^^^^^^v^-Y > 
if 3 Oft) &cmf4A2-~1#ftV 2 #~*7;U:?7 W 

>7 r -< >yzm?$) *f#fc. cne»©ft^M*4«a-?-5i 

lItBBtCj;orKS3nr^SC<!:*5Slig-e#/-c <> $ 

HHSf «fc 0 . « tr- * + - 7-c A £«£^t£©*m-e 

tyfr*>£*)<<tjit)~t))\'if ; 7-<ls ; f a >?Nm&3 Oft 
o . c ©©Pi-cii S /c*S B a B K©^wffift S tir t» 

uri^-sc fte©tt*4A~Mt4V(co(,irfc 
^«i©^'f b**»®-c £ tc. vmftmzm^x €>Stc«*s 
jfcfSWt&H wtt*»-5*ftirc* s t (,» 9 <fc *) \ms&- 

«SJB4»JWMBKb • «WS«fb3n-rc»4ci(c«ts* 

ttMK^JAL/ "C ^ 5 C i ^"T 4>©f* 4. 
[0 048] 

[an 
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